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per sq. cm., the loudness is defined to be i bel. To double the
loudness we need, not twice as many microwatts, but 10 times
as many- To triple the loudness, lu x 10, or too times as much
power is required. Thus 1000 microwatts per sq. cm. gives a
loudness of 3 bels.
That the bel is a very large unit may be judged by noting that,
whereas i bel represents 10 microwatts per square centimeter, the
total power of the sound spread all around by one person con-
versing averages only 10 microwatts. This is approximately one
millionth of the luminous power radiated by a loo-watt lamp.
Therefore a smaller unit of loudness is commonly employed: the
decibel, which is i/io of a bel. The decibel is approximately the
smallest change of loudness that the ear can detect. For every
increase of i decibel of loudness, the power of the sound must be
increased by 26%; i.e., multiplied by 1.26. This agrees with the
definition of a decibel as a tenth of a bel; for a bei involves a
ten-fold increase of power and 1.26 to the roth power is 10. What
this all boils down to, is this: if the background noises are faint,
a fairly small increase of sound energy is detectable; but in the
midst of clamor the hearing is so dulled that a much greater in-
crease of sound energy is required. This is precisely the sort of
relationship we found in our study of the eye; but whereas the
contrast sensitivity for the eye is approximately 2% over a wide
range of field brightnesses, for hearing the corresponding quan-
tity seems to be about 26%. Thus, great as is the eye's range of
adaptation to different brightnesses, the change of sensitivity
found in hearing is still greater. Much work is being done on this
problem; but not even the mere fact of hearing can be said to be
thoroughly understood, let alone this remarkable change of sensi-
tivity. It is only very recently that the word decibel has crept into
non-technical literature; but so important has noise, and the pre-